The use of phenolic or melaminic bakelite as RPC electrodes is widespread. The electrode resistivity is an important parameter for the RPC performance. As recent studies pointed out, the bakelite resistivity changes with temperature and is in#uenced by humidity. In order to gain a quantitative understanding on the in#uence of temperature and humidity on RPC electrodes, we assembled an apparatus to measure resistivity in well-controlled conditions. A detailed description of the experimental set-up as well as the "rst resistivity measurements for various laminates in di!erent environmental conditions are presented.
Introduction
Recent studies have shown that the performance (in particular the rate capability) of RPCs strongly depends on the bulk resistivity, , of the electrodes [1}3] .
One of the most widespread electrode is the bakelite plate. Since the bulk resistivity of bakelite changes as a function of temperature and humidity, we have set up a measuring apparatus in order to * Corresponding author.
carefully investigate this dependence; this study was performed in the framework of the dimuon trigger for the ALICE experiment.
The quality of the interface contact between the resistance meter electrodes and the bakelite plane is of special importance in these measurements. We have therfore tried various techniques: the conductive-gel, conductive-rubber, and deposited-metal methods in order to investigate the possible presence of systematic errors. The metal used in the last method is a few m thick silver layer deposited in vacuum on the bakelite surface. Di!erent bakelite types may have rather di!erent behaviours, for this reason we started a systematic analysis. Here we will present preliminary results about a phenolic plate and a melaminic bakelite plate.
Experimental method
In Fig. 1a , a sketch of the experimental set-up is shown. The bakelite plate is conditioned in a climatic cell (Challenge 500-V, Angelantoni S.p.A.) able to control temperatures in the range !203C/#703C and relative humidities in the range 25}95% for temperatures between 103C and 703C. The temperature and humidity accuracy are, respectively, 13C and 5%. The internal volume is 6.9;10.6;19.6 dm. Two brass electrodes are in contact with the two sides of the bakelite plate and are connected to a high resistance meter (HP 4339 B, Hewlett Packard) which can supply a voltage between 0.1 and 1000 VDC and measure resistances between 10 and 1.6;10 with an accuracy of 0.6%. The resistance meter is computer controlled via a GP-IB interface card by a PC running LabView2+.
A direct comparison at room temperature between the deposited metal and the conductive-gel methods gives nearly the same results. The resistivity measured in the same conditions with the conductive-rubber method depends on the pressure applied on the electrodes as can be seen from Fig. 1b . The resistivity decreases with pressure and stabilizes to a value which is nearly the double of that measured by the other two methods.
In Fig. 2 , we show a comparison among the three di!erent contact methods listed above. The resistivity of the phenolic plate is plotted as a function of temperature for three di!erent relative humidity values: 30%, 40% and 50%. The phenolic plate has been conditioned from 1 to 3 days to set the humidity and from 1 to 24 h to set the temperature with no signi"cant di!erence in the results. For the conductive-rubber and metal-deposition techniques, measurements have been performed simultaneously on two di!erent samples of the same bakelite plate. The resistance values have been measured with the bakelite inside the chamber for all the investigated temperatures. The results show the same trend in both cases } the resistivity slightly decreases with humidity. The temperature dependence is stronger and the resistivity drops exponentially. There is a systematic scale factor among the two measurements due to the di!erent contact type (the applied pressure on the rubber electrodes is K1 atm).
The resistivity measured with the gel technique has a di!erent temperature trend. Indeed, to prevent gel drying during conditioning, the phenolic plate has been removed from the chamber just before gel deposition and resistance measurement. Successive measurements have shown that the reliability of this procedure is limited since the temperature of the bakelite very rapidly reaches that of the environment. For the melamine sample in Fig. 3 , we show the measured temperature dependence obtained by the silver-electrode method. 
Conclusions and outlook
In this paper, we have shown that it is advisable to measure the resistivity of bakelite in well-controlled temperature and humidity conditions. The results obtained by the conductive rubber method depend on the applied pressure and, for the highest pressure we reached, they are higher by a factor of two than those measured by the other methods.
Finally there is an evident dependence of resistivity on temperature in the investigated interval. The resistivity decreases by a factor of 10 within a 203C interval. Long conditioning times will be necessary to properly understand the in#uence of the humidity.
Among the future experiments, we plan to study the e!ect of linseed oil and resistivity memory effects after heating at more than 603C.
